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W« i: -f S * *y h -7 - * IBHSft&B. w 
2 ] iniS^a- ¥Sfi, it-iMfS' <y y h <oft 

a h n )\,<nWtX- y SHtRtf^ffl*- r- ^ 

fift*C4:*«Fai:-r*3S*JH 1 X(± 2lS©<0#.-y h«7 
[0 0 01] 

i5m<F>mtzmiftm *?§Hj!t±*<y i^-y^jg^ 

g.TOcKIU #{;:*«y h7-*ra±*f£!£U <&3tMlSi 
[0 0 0 2] 

Hfitc. ?I&cD*>y r-«7-X *#tca- 
A;l/xun'yh7-f (LocalArea Net 
work; JCTF. LAN £B&-f ) WOiifl^fT 3 RgtC 

[0 0 0 3] mk. LANtLANfc^Sfic-r^LAN 
fflHM*»lrWUU /Iz-^-f >y-r-^*#ggLT I P 
(Internet Protocol) /^y h<D;l/ 

AVI/— r-f >i7*^ic#E§-r-5;U— r Y Z/Wr—ffo 
ti. Hi 0tc^?nTi/^J:-9tc, /^-v hco^ttiTc^: 
jjVTJfcSfcl PTKUXi:, ^cD^y-y 
/- KtOS^^-TN e x t Hop7Kl/Xi> 

[0 0 0 41010 fCfcl/>T. fflt I P7H l/X<D I" l 

2. o. o. oj , r i . o. o. oj . re. o. 

0. 0J JkX* T7. 0. 0. 0 J <Dr>^>, I" 1 2J . 
TlJ. r6J &Q* T7J L AN£-H53iJ-r£jtJ6<D so 



T, Next !lop7Kl/X T6. 0. 0. 8Jf£, 
-77H UX r 6 j fOiSi* T8J T'S^Cfc^LTV^ 

r-fy?7x- X4j . r-r^^^x— X2j . rvv 
$y x.—x 4 j j&t* r^y^7i-X5j ^<o/v»r 
•y h^tHt^t-i>^7i-X©S^Ltt^o 

J7x-XO#Ki, ^(Dy^<y h^atB-r^^Ie]^ 

[0 0 0 5] L A N|HI»«!«{ttT?tt, Sfibfc I 

P/^yhOI P-N-y^C#3:*X35ti?c I P 7 K UX# 

5*ac, hi oic^ft-cv-sn/— f^y^f 

-y;l/^#P.SL, ^(O&ftl P7 KUXKttlfrf 3N e 
xt H o p7 FL/XSO*HJ^>'if7x-XtCj:7 
T, *<D/^-y KDaSttJ**S*5eLTV»fc. 
[0 0 0 6] 

7— ?INtt|g&ii p Jti:Sslf'T(*. SttSfcl P7KUXO*C 
lot, y^y-y h©i^tU5fe^j*^^tiTi/>fco CW: 
46, *rJ5fc*-y h7-^<DJ£8gA^3&#&-rsi§S-tc:fc 
V^Tt, yoh3;HD«grjJf«|85<D«PaK:|!B«a<» 3fc 

[0 0 0 7] Ltcif-oX. m*.l£. J3S]03-r;l/^-y h 
(telnet) <D& 5 ^^>-7-r >S©7^'J >T— ~> 
h yf-?t, FTP (File Trans f e r 
Protocol) (DZ'j&'^./T-temmVTZfV'r- 

[0 0 0 8] ?%t>%. j-y^-omoTyyr—isa 

[0 0 0 9] £CZT\ 1#in]¥4 — 3 6 4 6 2 5 H r»« 
^ffi¥7 — 2 5 4 9 1 2#4ifBtfe;l/— TJ>?T- 

•y h7-^«fc»B*<»ae«nTfe»). ±sEL.fcfS!*a 

[0 0 10] ^%nflt±±^LfcSE*l$ffi<DX^ ; &^-r 
i6]±l» ^fctoi^zix hzmttt&ctart! 'fr**-^ h 



(3) 
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CO 0 1 1 ] 

ms£&mik-?zrciib<n&m *«&ncj:s*-y fv— 

/WDM««« JE-T § c OPJlg L /i 7a F n 
CO 0 I 2] 

■So 

COO l 3] Jfcjfcl P7Kl/Xt, ±fsttf 7a F^;U 
£ , TCP (Transmission Contro 
I Protocol) X&± UDP (User Dat 
agram Protocol) <D%l9c#— F ftSjZ.lt 

Nex tHopTKl/Xt, |fl*-f 20 

7;i/£&i:r3 0 

COO 1 4] I P/^-y h*S®Lfct#fc:, /^-y h 
£)?B5fel P7 KUXt±fi£ffl(D7'D haH/fctftWU 
±fii7*D F 3;l/#T C P U D P «Dtg&tCli± 

Coo 1 5] #tc. *5ew<DSJgfi»J{cov^T0[fi}«r#^ 

C0 0 1 6] Hi !i*P^ta5*-Vr7-^lll]S^8 

ate i/ * r ffl t ^£ -c > y 7— 7;uo— m^tm^m 

■tmT'&Zo HtCfc^T. fo-Tj Wr-7)V 1 0 1 
ti. J^Tt [P7KUX10U, ±fSUg7o Frul/ 1 0 

lb. tcp/udp f smximmx- F 

#f 101c, Next Hop7Kl/X10 1dM 
fflft-O^yi-X 1 0 1 e*^^fig^tlT^-So 

C 0 0 1 7 ] ftJte IPTKL/XlOla tcli. &5fe<D* 
-yhV-ZT KUXXti*X FT Kl/X^Jtxio 

COO 1 8] ll!ii7'nFn;H 0 1 bfcfi. I P/S-y- 40 

(±v TCP. UDP. I CMP 3£ti^T (KT> Tan 

yj ) mbmmznzo fit, /^<y F*§f§Lfci$ 

tc. IS12(C^nTl^ I P'N-y^tC^^nTl^yp 
Frul/fcit&SnSo 

COO I 9] *B5fc#- Fifif Xt±fgfa*-h#f 1 0 1 
ctcii, ±fii7'D h 3 Jl,f T C P Xtt U D P A^i? 

fcilfriC, H3IC^^nTl/^TCP'N-y^'Xli0 4(c 50 



<Dtf- h#F}fcJ&R£n*. ±fuM7o hnM any 
WKi l±f5I fc ««A * \.\ 
[0 0 2 0] &:fb\ 0 2 (C&I^T, P/n— >? 3 >J l± I 
P -s-y 4f<0IK*^-r o ^.y $ffij (i 3 2 If -y F JjiffiT 

i pf-^^7^7 ?"<os?%s-r 5 TTOS (T 

ype Of Service)] «+r— If XcoaH^r 
^fcca-c-fet?. «jfel£, 3I5£. X;F-7-yF. fl&tf4 
5:^. TTotal LengthJ ttlPf-*^ 

=7 u<t>k^ j^tyf-yh m^x-mto mm?j It I 

I agj ttSMPJ^RTg, MF (t7777"/>h) "S* 
Tjrto r F I a g m e 11 t Of f setj It&y?? 
^>h<Dmn{u.m^-to ("Time to L i v 
ej lt\ Pf-^77^7 F7-^T'^r%i:*5^ 
RH C^^RJI) *WCSt. rrnha;l/j i± I P 
fa F 3;K0±ffiJlcD7n F n;l/^^-To T C P It 

"6" UDPti "1 7" T-^-S 0 T^i-y^-9-Aj (J«* 
*)ITiEOfcii)OW*BT?**. r^fli P7*F*I^XJ «/< 
y -y F £>^fr?7C<D 7' F* UX^,Tt. rjfcft I PT Kb 

XJ ti/^y-y FO^?t(D7' K^x^-r., r^^v-a 
>J fcUTti, Wa'JfY. XhU-Al 
g«J. y-TAX^yms. 
[002 1 ] 03 tcfc^t, rmm$- F #f J 
ti/<y-y F«0*g«7tO#- F#^^r^-r„ r555fe#- F 
Sf J {±^7--/ FO^JfeO^-FSf^r, HH## 

TAck (Acknowledge) Sf J fi. ^tcg 

■r„ rflnj^i tr -y f j it •tifcm.&vtim. >j -b » f . saa ^ 

tDPW^ailJffll-r^tgffiTfeS,, r 7 ^yK 7 j 

LTtt, -tr+a.';^^. gg§£ii. XFU-ASIgiJ. ? 

^Z»x?y7'^5„ 

[0 0 2 2] i*e>&C, [g|4tCfcl,^T. /<t"7 F^flTC 
<D^i- F#*§ «r^-r, T^Jfe^- FSf J ii/^-y h<D 

So 

C 0 0 2 3 ] Next Hop7Kl/X10ld {C{±, 
/<7- y Fj^ttJ-r^#LANP B ^^Si?f<OI PTKUXtf 
t8^^nS 0 JSJt I P7 F L-X 1 0 1 a(D^.7h7-7 
7 F"UX7j'!tn^Y>^7x-X 1 0 1 e©*>y 
TFUXilEiJU^tCti, Next HopTFUXl 

0 I &\Z\t \ P7KUXAWSMl/> s 

C 0 0 2 4 ] fti5fe IPTKUXlOla t±.&mzfa F 
n;H 0 1 bfcTC P/UDPtD^^-f'-FS^Xfi^ 
frf'-i*— F#! j 1 0 1 c £ N c x t Hop7Fl/Xl 0 

1 d i:tH73-r^^7x-X 1 0 I e t.ltjz*WMCtil& 
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[0 0 2 5] CCT% 05. 06. H7RtfSl8£. * 

COO 2 6] H2«#J!B"r*fc, IP/^yh* 

Sfi*rSfc Uf^y^S 2 0 2), S-T/^y h<D I F 

(lib (XfyyS 2 0 3) . ±fim^nh3MTCP 
XttUDPT-feSfrir-i^fflKtS (Xf7^S2 0 
4) o Xf7^S 2 0 4<Dttjfeb<NO (TCP. UDP 
fctJIO OUi&tt* H6fC^StlT^STCP/UDPW 

S 2 0 5) o 2 0 4<9|£*#Y E S (TCP 

XttUDP) "P»*»&teU4, ±fiMiyoh=i*tfTC 
P*i£5*^JKt"* (Xf7yS 2 0 6) 0 
[0 0 2 7] Xf7^S 2 0 6<D*£3i#Y E S (T C 

P) TCPAyjfj;!))aft#-b*t} 20 

Rtf»ffl*-h##*«ttHb (Xf7yS 2 0 8) . 0 
8 fcl^StrtVS T C PCQit^Ort/— -r-r ^7t—7)V 
mg&'UO Uf7^S 2 1 0) o Xf7^S 2 0 6<D 
»»^NO (TCPf4V\ t4t)^UDP) T&S* 1 
&l£l±, UDP^^^iO^Tfe^-hS^&D^ll^- 
hS^WL (Xf7^S 2 0 7) % 07tc^nr 

(Xf7^S 2 0 9) o 

[0 0 2 8] ccr% 5V >yf» :/>l>t«H©»fls 

[0 0 2 9] 0 6C±, TC P&tfUD Pt(«<Di|^;l/ 

0 i ^nti/>5;l/-f ^ y^f-7;l/ i 0 l 

-^n* " 1 " M-t?*y h*TS (Xf7^S 3 0 2)o* 
fC, Xf77'S 2 0 3T'»fflbfcja5fe I PTHUXtfn 
ffBOJfcjfcl P7FUX1 0 1 at^Sft5i^5*W 
Wt§ (Xr"y:/S 3 0 4) o 
[0 0 3 0] Xr7yS 3 0 4£O^YES (S^tl 
3) <£>ig^±, ;l/-fY>^f-y;l/l 0 lCDnffgtf) 40 
ifiiyah^Ma n yp*5*\ 3UiXf7ys 2 

Wf-ra (Xf7^S 3 0 5) o Xf7^S 3 0 5 (DISS 
tfYES (anyX(i-S) 0«B^(i. r-<>y 

y-r— 1 0 I ^n?TBON e x L Ho p7Kl/X 
1 0 1 d&tfa^^^x-X 1 0 1 e^rtttB-TS 
(Xf7ys 3 0 7) o 

[0 0 3 1] feU Xf7^S 3 0 4£>ttJRtfK0 (# 
Stlft^) XliX-r^y^S 3 0 S^ItfNO (any so 



Tl±&<* fro— SWvT) <D«£lctt, nfrgte.TSiib 
^l^C^ttO, nffOlfrJl/ — 1~ -4 — yOl/ I 0 1 

6) □ cioWr«**«YKS (««<ofT) t$ntf;l/- 
f^yyf-7;l/#ISgM "RSftL" tL (Xf7 

7S 3 0 8) , NO (g^OffT&V>) Tfentf^<D?T 

3 0 3) BtfXf7yS 3 0 4^T% 

[0 0 3 2] B7tt, U DPCDm£<D)V-Tj y^f"r- 

s*rc^*/i/— >?r—7)i i o i *#ss-rs#«s 

fc-fc*y F-TS (Xf7^S 4 0 2) 0 Xf7^S 
2 0 3T*lftUibfcJB$fc I P7 KUXtfnff SOSfcifc I P 
7KUX1 0 1 aJCdSnSfrif'S^WBpra (X-r*y 
y S 4 0 4) o 

[0 0 3 3] Xf77 p S 4 0 4O^YES (tSn 
£) cDi»#C±, ;l/-f^y^f-7iH 0 KOnffBO 
±{fig7 p n ha;WUD PTfiSA^-J^WBfrs (X 
f7yS 4 0 5) o Xf7^S 4 0 5^IA S Y E S 

(UDP) ©JU^Ctt. Xr7^S 2 0 7tiajb^ 

7) 1 1 0 IcOnffatDTCP/UDP^^-hS^ 
Xt±*g©#-b*^l 0 I c fc-S-r*ft*£3**WKfr 
S (Xf7^S 4 0 7) o C YE S (- 
g() 0»^c«4;U-^^>y-r-^l/#8afl!>*g«tf "15 

fc&O, nffScONext HopTKUXl 
0 1 d&tffcti^^^x— X 1 0 1 e^JfeB-TS (X 
f7^S 4 0 8) o 

[0 0 3 4] Xf7^S 4 0 5<OWNO (UDPtt 
$*) 0)*&*Ctt;l/— T<<>ifr— 7;!/ 1 0 KDnlfSO 
iteiyah^Ma n yftt£-7frfqWL (Xf77*S 

4 0 6). YES (any) &£tfX-f"y y S 4 0 8?: 

fT*?o 

[0 0 3 5] t>U Xt77 s S 40 4, Xf7^S4 0 
6«D$S**<N0 (anyt'ftW &£vn£X7^y7S 4 

0 7<0*g*#NO <0«&»ctt, nfrBtt 

1 0 t ©g&<D?TfrH3fr£JW^S (Xr7yS4 0 
9) o C©WBWSili*<YES (SfgcofT) Tfttitf;!/- 
f^^f-7;!/#iM« "fSS&b" £b (X:r*y 

4 1 0) , NO CUftOfTTft^) X*3otllf~X(Df7 
tabic ntomz "1" tfi^bT (Xf77S 
4 0 3) BtfXf77 D S 4 0 4^rfT^o 
[0 0 3 6] H8tt. TCP^&<D;l/-f^>'yf- 

;¥ttT^«/l/— ^>y-r—:771/ 1 o i *m&?z^m 

tC-fe-y h^TS (Xf7^S 5 0 2) o Xf7^S 

2 0 3tWlli|l/c^l PTKUX^nffBOjajfel P 



(5) 
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7'KUXl 0 1 atctftcnSfrifdfr'PJIBrr* (X^-y 
7 S 5 0 4 ) o 

[0 0 3 71 Xr7y.S5n4iO^MYF J S (tStl 
•5) <0if^li, /P— r-f y^fT--T)l I 0 lOnfTgO 
±{W7n h3MT C PT'££fr£?7>¥iJlgrr3 (X 
tV/S 5 0 5) o Xf'V^S 5 0 ScO&mtfY E S 

(TCP) fOif&tCti. 2 0 7TifittlLfc*B 

XliftfHtf- HSo- 10 1c £~-StfS*r£5fi*JW-r 
5 (Xf'yysSO?) o C<OW»flfi3R*<YE S (- 
SO «i§£«cU:Jl/— T^^y^-y^ggiolSStf "15 
m&K>" hfcO. n{?B<DN e x t Hop7Kl/Xl 

0 1 dROm-l'>^7x-X 1 0 1 e*ftiB-r« (X 
f-yT'S 5 0 8). 

[0 0 3 8] X-r-y^S 5 0 5cQ*g3ltfNO (TCPtt 
?!•) <Oig^fCf±;l>— TrfV^-r— 7>H 0 ItOnfTB^D 
ifiLg^D hn/l'tf a n y fri: ? frftlgrl, (Xf-y7S 
5 0 6) , YES (any) 46lfXf 'y^S 5 0 85 
fT^o tU Xf'yysSOl, Xf7yS 5 0 6Ol5 
ItfNO (anyW & £ 1/ Hi X -r -y ~f S 5 0 7 <D 
ISSffNO (-gtL&l^) ©flJ&eU\ nfTBfiKSL 
fti^ilhlc&t), nfrHrtVI/— r-f^f- 0 1 
OMf^fT^if^A^Jirr-rS (Xt-vT'S 5 0 9) „ C 
0«*ftt*3VYE S (hmoXr) -C3btll£/ls-7-jyy 

T—rummvk* "U^ftv ll txfyys 5 1 

0) , NO (BfStDfTT&t^) T'$>t\l£$l<Dft%:tkm-? 
Zfctt>lCn<Dm* " 1 " W\*LT (XrVfS 5 0 3) 
P^X^-y^S 5 0 4 5it3o 
[0 0 3 9] Sa*0 2{a1t>> /I/— r-f 
M&Ol/j^fCOl^TlttWSo ti-f, Xf7 7'S205 

txf-yys 2 o stxf'yys 209 fccov-rnfr 

1 3) „ C<D£M*SI&tf YE S (aSM^S) tftofcSi 

tv-y-^y^'T—zr^o^mT'^&^ntzN e x t 

H o pT KUX&U"tU^-<>'^7x-Xj;0^y-y h 
<DteiM5ttW.«:fT-5 (X^-y/S2 1 4) , ^/i. X-ry 
-fSZ\ 3<D*&RA<N0 (,]£!£# L) t^rcfc^^ * 
O/^-y h5®Str5 (Xf-y^S 2 12), 
[0 0 4 0] &K:*8W<D±9*tt:W**fiS01ti:o»,''T 

[0 0 4 1 ] H9tt*5eWO-*jfiWO«lBK*5t'rru 
7^gt$5. |BJ0U::fcl/>Tti, 2 Of) LAN ValffiK^i 
»3. 10^nftWy^7x-X4. 5, 8. 95 
fl-LT^-v h«7-*6, 7Tffi«E£*lTV*„ LANM 

mu^win, \ oizii^n^n-o^y^-xz. 1 i 

^LtftlfniAN 1, 1 2AM£fct£nT</^ 0 L 
A N 1 . 1 2lCii-t'^^7x-X 1 3. 1 6^LT? 
tVftlL AN48* 1 4. 1 5/)^?nTI<^ c . 



T\ L AN|H!«£fS3. 1 OtiftfC, ib—T4Z/9=r 
loii, -g-fH^-y UttSBf* l o 2 r- 
y/HMBfll i 0 3 t^^t-fcW^titi/' 

[0 0 4 2] CCT\ *{HJTU. h "7—^6 OEMS 
SSEtfx *»y I-?-* 7£DlH]^iiftt c fcf3 ; £>¥V^cOi:-r 

x-X4^e>/^--y h^riMtti-rntf^O/^-y RifciM 
SSOjav^lf^iflioTLANIia^^Bl OKfciMS 
to n-SCirfc&So —73. LAN RUfSfctlllHlcfci^T^' ^ 
>7i-X2 5*>6^y«y h5iitb-rn(f-e(D/^<y f- 

tetem&ist<Dm^®m*Mix l a Niro&tt&iR 1 o k 

[0 0 4 3] iot, t-OVt— 7)1 1 0 1 icis 
t,»T, lfil7nh3;H 0 1 b&XfTC P/UD PO 

hzul4c®W&^;y£7x-X5iS.£c£7jn:'£, 

20 [0 0 4 4] -f &fc>Sv L A NIWttSESimS&tf 1 0 

£ f > * 7 x - X £ ttJSfti* -5 r -r v ^ J r— "7* 
;H0 1 ^LTi^CT^So 

[0 0 4 5] T--C yf7—7>\> 10 111, mi icm 
S tiTV -5 1 ^ i: 0 , * r 

x-y;l/#P.sg|5i o 3{c«fc-5T#wa?n^o 

[0 0 4 6] gfg/Sy-y hffiPJgp 1 0 2ti. /<^-y 

Sfffr e&ftST«>ftfl"£fftr\ *©ftf^«0 5 5#R9 

so [0 0 4 7] T--C > , ^'5 L — •7)\/pmf$ 1 0 3l±, 
y-y hSQSgP 1 o 2f3»jf1=-4'{c»jftL. 7 p n|-3;WT 
C P/U D PWOf^-f^ ^y-r-^/l/^Mft 
if (06) i:, UDPcQJg&<7);l/-ir^>7*-r— 
SWff (07) t. TCPOiS&wi'-f-ryyf-r 
tl&mihft (0 8) i:5ff^o 

[0 0 4 8] lCT, WJx.ti. LANSg*l 4^6LA 
NJS* 1 5(c«LTF TPOf-^^7 btfmZtltc 

t^tcfeit^ l a NMmm&m3<D®mc-o^Tffim? 

5. C<Ot^ LANJai*14, 1 5(0 1 PTKU'X* 

40 -f-n^n (i. o. o. i3), (12. o. o. i 

6) fc-T-So F T POf-^/^7 hOlfilT'D ha 
;H± T C PT$0, 3: fc» 5fiyt;^- h t §fS^- h 
#^fcOI/-»-rn*»— 7j<D5l?-hS*« "2 0" tfr-oT 
fct), *.on-7JCO^- h»^t±2 5 6W±<Dili:&-?T 

[00 4 9] LAN IHH&&g£iff 3 (i> L A N4JS* 1 4 «t 
L ANSIS* I S-R<r)>\>T~j h5S(I-T5 gfi^y 
•y hSailffPi 0 2tcJ;oT/^<y h?:M.t5„ Sft^ 

50 
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[oo5o] y h mmw i o z t±. i p/^? 

K^Sfrr^i; Ur77 1 S 2 0 2) . /N-y-yhOl P 
^«W5£IP7KU7(I2. 0. O. 1 6) R 

vf±imya h-uizjyTc p) £»w^rs (x-r-y 

T/S 2 0 3) o CCt', ifti7DF3/W^7'tfTC 
PT355ff3t' (Xf'yyS 2 0 4, XT77S2 0 
6) . TCPA 7 ?-J; 0 Jfc*fc#- h&^fttffgfltf- h 
I^SilHL (Xf7 7'S 2 0 8) , 08lC/K^nTt/> 
5 T C P©tg#£Q;l/— r-f >^-y;l/#ra^rfT7 (X 
fyT'S 2 10), C<9<h£. X-r-y^S 2 0 8^Jftl±l 10 

FTP^t"2 0" t^Tti 

^v^yso^-^mmtz 5 6tO:©fiii:fto-cv 

•So 

[0 0 51] 08£#Sa-r££. $-f\ ia 1 tort/-- r-f 
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(54) INTER-NETWORK CONNECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the operability of a 
user and to reduce a line cost by selecting a transmission 
destination depending on a kind of a protocol. 
SOLUTION: A routing table 101 including a kind of a host 
layer protocol of IPGnternet protocol) packet and a 
destination port number or a transmission port number of 
TCP(tranmission control protocol) and UDP(user datagram 
protocol) is provided to an inter-LAN connection device 3. 
Upon the receipt of the IP packet the destination IP address, 
the kind of the host layer protocol, the destination port 
number and the transmission port number of the host layer 
protocol are extracted. Based on the extracted information, 
the routing table 101 is referred to conduct packet transfer 
processing. For example, the on-line communication such as 
telnet is conducted through a network 6 at a fast line speed and the communication of batch 
transfer is conducted through a network 7 at a low cost regardless of a slow line speed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The table which matches the circuit which is the internetwork contact which sends out the 
receive packet which received from a certain circuit to other circuits, and was suitable for this 
protocol among the protocol for transmitting said receive packet, and two or more circuits, The 
internetwork contact characterized by including a judgment means to judge the class of protocol for 
transmitting said receive packet, and a table reference means to determine the circuit which should 
send out said receive packet with reference to said table according to this judged protocol. 
[Claim 2] Said judgment means is an internetwork contact according to claim 1 characterized by 
judging the class of protocol according to these contents of an extract including an extract means to 
extract the destination port number and originating-port number of an upper layer protocol from the 
header of this packet, in the destination address of said receive packet, and the class list of an 
upper layer protocol. 

[Claim 3] Said two or more circuits are internetwork contacts according to claim 1 or 2 

characterized by the transmission speed differing mutually. 

o 
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[Claim 4] Said two or more circuits are internetwork contacts according to claim 1 or 2 
characterized by the tolls differing mutually. 

[Claim 5] Said two or more circuits are internetwork contacts according to claim 1 or 2 
characterized by the dependability differing mutually. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About an internetwork contact, especially this invention connects networks 
and relates to the internetwork contact which sends out the receive packet which received from a 
certain circuit to other circuits. 
[0002] 

[Description of the Prior Art] Generally, an internetwork contact is used in case the communication 
link between two or more networks, especially a Local Area Network (it abbreviates to LAN below 
LocalArea Network;) is performed. 

[0003] Conventionally, in the contact between LANs which connects LAN and LAN, routing of IP 
(Internet Protocol) packet was performed with reference to routing table. The routing table referred 
to in case the contact between LANs of this former is routing is Next which indicates the number of 
the following node which should pass that packet to be the destination IP address which shows the 
sending-out place of a packet as shown in drawing 1 0 . It was the configuration that the Hop address 
and the output interface which should output that packet were matched. 

[0004] In drawing 1 0 , "12", "1", "6", and "7" show the network address for identifying LAN among 
"12.0.0.0" of a destination IP address, "1.0.0.0", "6.0.0.0", and "7.0.0.0." Moreover, it sets to this 
drawing and is Next. The Hop address "6.0.0.8" shows that the address of the node which should 
pass a packet to a degree is the terminal "8" of a network address "6." In this drawing, the 
"interface 4" of an output interface, the "interface 2", the "interface 4", and the "interface 5" show 
the number of the interface which should send out the packet further again. Since the interface is 
connected to the circuit, the number of this interface will show the circuit which should send out 
that packet. 

[0005] In the conventional contact between LANs, in processing the IP packet which received, it 
recognizes the destination IP address included in the received IP header of an IP packet first. Next, 
Next corresponding to the destination IP address with reference to the routing table shown in 
drawing 1 0 The Hop address and an output interface had determined the sending-out place of the 
packet. 
[0006] 

[Problem(s) to be Solved by the Invention] The sending-out place of a packet was determined by 
only the destination IP address in the conventional internetwork contact mentioned above. For this 
reason, when two or more paths to a destination network existed, regardless of the classification of 
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a protocol, or the description of a path, the path was determined for every destination network. 
[0007] It followed, for example, the application data of an online mold like well-known Telnet (telnet) 
and the application data of a batch transfer mold like FTP (File Transfer Protocol) passed along the 
same path. Thus, when the application data of an online mold and a batch transfer mold passes along 
the same path, there is a problem in respect of operability or circuit cost. 

[0008] That is, when it lets the application data of an online mold pass for the path in which line 
speed is slow, there is a fault that a user's operability worsens. On the other hand, when it lets the 
application data of the batch transfer mold whose line speed may be slow pass for the path in which 
line speed is quick, there is a fault that circuit cost becomes high. 

[0009] By the way, the internetwork contact which has routing table also in a publication-number No. 
364625 [ four to ] official report or a publication-number No. 254912 [ seven to ] official report is 
indicated. However, in the equipment indicated by these official reports, regardless of the 
classification of a protocol, or the description of a path, the path is determined for every destination 
network and the fault of the conventional technique mentioned above cannot be solved. 
[0010] It is offering the internetwork contact which is made in order that this invention s may solve 
the fault of the conventional technique mentioned above, and the purpose's can choose a suitable 
path according to the description of a protocol, and can improve a user's operability, and can reduce 
circuit cost. 
[0011] 

[Means for Solving the Problem] The internetwork contact by this invention is an internetwork 
contact which sends out the receive packet which received from a certain circuit to other circuits. 
The table which matches the protocol for transmitting said receive packet, and the circuit which was 
suitable for this protocol among two or more circuits, It is characterized by including a judgment 
means to judge the class of protocol for transmitting said receive packet, and a table reference 
means to determine the circuit which should send out said receive packet with reference to said 
table according to this judged protocol. 
[0012] 

[Embodiment of the Invention] The operation of this invention is as follows. 

[0013] The routing table which matched and stored a destination IP address, an upper layer protocol, 
the destination port number of TCP (Transmission Control Protocol) or UDP (User Datagram 
Protocol) or an originating-port number, the NextHop address, and an output interface is prepared. 
[0014] When an IP packet is received, the destination IP address of a packet and the protocol of the 
upper layer are extracted, and when an upper layer protocol is TCP or UDP, the destination port 
number and originating-port number of the upper layer are extracted. Routing table is referred to 
based on this extracted information. A packet is sent out according to this reference result. 
[0015] Next, the example of this invention is explained with reference to a drawing. 
[0016] Drawing 1 is drawing showing the example of 1 configuration of the routing table used in the 
internetwork contact by this invention. Setting to drawing, routing table 101 is destination IP 
address101a, upper layer protocol 101b, the destination port number of TCP/UDP or 
originating-port number 101c, and Next. It consists of Hop address 1 01 d and output interface 101e. 
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[0017] The network address or the host address of the destination is stored in destination IP 
address101a. 

[0018] The class of upper layer protocol of an IP packet is stored in upper layer protocol 101b. 
Specifically, TCP, UDP, ICMP, or all (following, "any") is stored. And it is compared with the protocol 
contained in IP header shown in drawing 2 when a packet is received. 

[0019] When TCP or UDP is stored with an upper layer protocol, the stored upper layer protocol 
destination or the port number of dispatch is stored in destination port number or originating-port 
number 101c. And it is compared with the destination included in the UDP header shown in the TCP 
header or drawing 4 shown in drawing 3 , or the port number of dispatch when a packet is received. 
Nothing is stored when an upper layer protocol is any. 

[0020] In addition, in drawing 2 , a "version" shows the version of IP header. "Header length" shows 
the die length of the header of IP datagram by 32 bitwises. "TOS (Type Of Service)" shows the 
quality of service and shows a priority, delay, a throughput, and dependability. "Total Length" shows 
the magnitude of IP datagram per octet. A "identifier" shows the serial number, when IP datagram is 
divided. "Flag" shows the propriety of division, MF (MOAFURAGUMENTO), etc. "Flagment Offset" 
shows the relative position of each fragmentation. "Time to Live" shows the time amount (terminal 
time) which becomes effective [ IP datagram ] in a network per second. A "protocol" shows the 
protocol of the upper layer of IP protocol. "6" UDP of TCP is "17." A "checksum" is the information 
for an error correction. A "dispatch IP address" shows the address of the dispatch origin of a 
packet. A "destination IP address" shows the address of the destination of a packet. As an "option", 
there are security, path record, stream discernment and a time stump. 

[0021] Moreover, in drawing 3 , a "originating-port number" shows the port number of the dispatch 
origin of a packet. A "destination port number" shows the port number of the destination of a packet. 
The "sequence number" is a serial number decided at the time of establishment of a connection. A 
"Ack (Acknowledge) number" is a serial number received next. "Header length" shows the die 
length of a header. A "control bit" is information which controls the existence of acknowledge, reset, 
the synchronization of a serial number, etc. A "window" shows the number of continuously 
receivable segments. A "checksum" is the information for an error correction. As an "option", there 
are security, path record, stream discernment, and a time stump. 

[0022] Furthermore, the port number of the dispatch origin of a packet is shown in drawing 4 . A 
"destination port number" shows the port number of the destination of a packet. "Die length" 
shows the die length of a packet. A "checksum" is the information for an error correction. 
[0023] Next The IP address of the contact between LANs which should be carried out packet 
sending out is stored in Hop address 101 d. It is Next when the network address of destination IP 
address 101a is the same as the network address of output interface I01e. An IP address is not 
stored in Hop address 101d. 

[0024] Destination port number or originating-port number 101c and Next of destination IP address 
101a, upper layer protocol 101b, and TCP/UDP Hop address 1 01 d and output interface 101e 
correspond mutually, respectively, and the contents which show from which interface a packet 
should be sent out to which equipment are stored. 

5 



9-33148 

[0025] Here, drawing 5 f drawing 6 , drawing 7 , and drawing 8 are flow charts which show actuation 
of one example of this invention. Actuation of the receive-packet processing section is shown in 
drawing 5 , and actuation of the routing table reference section is shown in drawing 6 , drawing 7 , 
and drawing 8 . 

[0026] First, if drawing 2 is referred to and an IP packet will be received (step S202), a destination IP 
address and an upper layer protocol will be first extracted from IP header of a packet (step S203), 
and it will judge whether an upper layer protocol is TCP or UDP (step S204). When the result of step 
S204 is NO (except TCP and UDP), it performs "refer to the routing table in TCP / other than UDP 
shown in drawing 6 " (step S205). When the result of step S204 is YES (TCP or UDP), an upper layer 
protocol judges whether it is TCP (step S206). 

[0027] When the result of step S206 is YES (TCP), a destination port number and an originating-port 
number are extracted from a TCP header (step S208), and it performs "refer to the routing table in 
the case of TCP shown in drawing 8 " (step S210). When the result of step S206 is NO (it is not TCP 
namely, UDP), a destination port number and an originating-port number are extracted from an UDP 
header (step S207), and it performs "refer to the routing table in the case of UDP shown in drawing 
7 " (step S209). 

[0028] Here, actuation of referring to the routing table is explained. 

[0029] Drawing 6 is a flow chart which shows actuation of refer to the routing table in other than 
TCP and UDP, and the procedure of referring to the routing table 101 shown in drawing 1 is shown. 
First, a counter parameter n is set to "1" (step S302). Next, it judges whether the destination IP 
address extracted at step S203 is included in destination IP address 101a of the n-th line (step 
S304). 

[0030] When the result of step S304 is YES (contained), it judges whether the upper layer protocol 
which the upper layer protocol of the n-th line of routing table 101 is any, or was extracted at step 
S203 is in agreement (step S305). When the result of step S305 is YES (any or coincidence), the 
result of referring to the routing table serves as "an applicable ****", and it is Next of the n-th line 
of routing table 101. Hop address 1 01 d and output interface 101e are extracted (step S307). 
[0031] When the result of step S304 is [ the result of NO (not contained) or step S305 ] NO (it is not 
any and in agreement), the n-th line will not correspond and judges whether it is a line in case the 
n-th line is the last of routing table 101 (step S306). if it is NO (it is not the last line), in order to 
make a routing table reference result "with no relevance" if this decision result is YES (the last line) 
(step S308), and to search the following line — the value of n — "1 " — it increases and step S304 
is performed again (step S303). 

[0032] Drawing 7 is a flow chart which shows actuation of refer to the routing table in the case of 
UDP, and the procedure of referring to the routing table 101 shown in drawing 1 is shown. First, a 
counter parameter n is set to "1" (step S402). Next, it judges whether the destination IP address 
extracted at step S203 is included in destination IP address 101a of the n-th line (step S404). 
[0033] When the result of step S404 is YES (contained), it judges whether the upper layer protocol 
of the n-th line of routing table 101 is UDP (step S405). When the result of step S405 is YES (UDP), 
the destination port number or originating-port number extracted at step S207 judges whether it is 
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in agreement with the destination port number of TCP/UDP of the n-th line of routing table 101, or 
originating-port number 101c (step S407). When this decision result is YES (coincidence), the result 
of referring to the routing table serves as "an applicable ****", and it is Next of the n-th line. Hop 
address 1 01 d and output interface 101e are extracted (step S408). 

[0034] If the upper layer protocol of the n-th line of routing table 101 judges whether it is any (step 
S406) and becomes YES (any) when the result of step S405 is NO (except UDP), step S408 will be 
performed. 

[0035] When the result of step S404 and step S406 is [ the result of NO (it is not any) or step S407 ] 
NO (it is not in agreement), the n-th line will not correspond and the n-th line judges whether it is 
the line of the last of routing table 1 01 (step S409). if it is NO (it is not the last line), in order to make 
a routing table reference result "with no relevance" if this decision result is YES (the last line) (step 
S410), and to search the following line — the value of n — "1 " — it increases and step S404 is 
performed again (step S403). 

[0036] Drawing 8 is a flow chart which shows actuation of refer to the routing table in the case of 
TCP, and the procedure of referring to the routing table 101 shown in drawing 1 is shown. First, a 
counter parameter n is set to "1" (step S502). Next, it judges whether the destination IP address 
extracted at step S203 is included in destination IP address 101a of the n-th line (step S504). 
[0037] When the result of step S504 is YES (contained), it judges whether the upper layer protocol 
of the n-th line of routing table 101 is TCP (step S505). When the result of step S505 is YES (TCP), 
the destination port number or originating-port number extracted at step S207 judges whether it is 
in agreement with the destination port number of TCP/UDP of routing table 101 of the n-th line, or 
originating-port number 101c (step S507). When this decision result is YES (coincidence), the result 
of referring to the routing table serves as "an applicable ****", and it is Next of the n-th line. Hop 
address 1 01 d and output interface 101e are extracted (step S508). 

[0038] If the upper layer protocol of the n-th line of routing table 101 judges whether it is any (step 
S506) and becomes YES (any) when the result of step S505 is NO (except TCP), step S508 will be 
performed. When the result of step S504 and step S506 is [ the result of NO (it is not any) or step 
S507 ] NO (it is not in agreement), the n-th line will not correspond and the n-th line judges whether 
it is the line of the last of routing table 101 (step S509). if it is NO (it is not the last line), in order to 
make a routing table reference result "with no relevance" if this decision result is YES (the last line) 
(step S510), and to search the following line — the value of n — "1 " — it increases and step S504 
is performed again (step S503). 

[0039] The actuation after return and routing table reference is again explained to drawing 2 . First, 
it judges whether the result of having referred to routing table 101 became "an applicable ****" by 
either of step S205, step S208, and step S209 (step S213). Next extracted by reference of routing 
table when this decision result was set to YES (applicable ****) Transfer processing of a packet is 
performed from the Hop address and an output interface (step S214). Moreover, the packet is 
canceled when the result of step S213 is set to NO (with no relevance) (step S212). 
[0040] Next, the more concrete example of this invention is explained. 

[0041] Drawing 9 is the block diagram showing the configuration of one example of this invention. In 
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this drawing, the contacts 3 and 10 between [ of two ] LANs are connected through interfaces 4, 5, 
8, and 9 in networks 6 and 7, respectively. LANs 1 and 12 are connected to the contacts 3 and 10 
between LANs through interfaces 2 and 11, respectively. The LAN terminals 14 and 15 are 
connected to LANs 1 and 12 through interfaces 13 and 16, respectively. Here, the contacts 3 and 10 
between LANs are both constituted including routing table 101, the receive-packet processing 
section 102, and the routing table reference section 103. 

[0042] Here, in this example, the line speed of a network 6 considers as a thing earlier than the line 
speed of a network 7. Therefore, if a packet is sent out from an interface 4 in the contact 3 between 
LANs, the packet will be transmitted to the contact 10 between LANs through a circuit with a quick 
transmission speed. On the other hand, if a packet is sent out from an interface 25 in the contact 
between LANs, the packet will be transmitted to the contact 10 between LANs through a circuit 
with a slow transmission speed. 

[0043] Therefore, in routing table 101, by matching the destination port number of upper layer 
protocol 101b and TCP/UDP or an originating-port number, and an output interface, the suitable 
interface for the protocol of the packet can be chosen, and it can transmit using the circuit of a 
suitable transmission speed. 

[0044] That is, the contacts 3 and 10 between LANs have the routing table 101 which matches with 
a suitable interface number all the networks connected to sehFequipment. 
[0045] Routing table 101 is the same as that of what is shown in drawing 1 , and refer to the 
contents for the routing table reference section 103. 

[0046] The receive-packet processing section 102 performs actuation from reception of a packet to 
transmission, and the actuation is as having explained with reference to drawing 5 . 
[0047] The packet processing section 102 operates working and the routing table reference section 
103 performs routing table reference actuation ( drawing 6 ) in case a protocol is except TCP/UDP, 
routing table reference actuation in the case of being UDP ( drawing 7 ), and routing table reference 
actuation in the case of being TCP ( drawing 8 ). 

[0048] Here, actuation of the contact 3 between LANs when the data packet of FTP is sent from the 
LAN terminal 14 to the LAN terminal 15 is explained. At this time, the IP address of the LAN 
terminals 1 4 and 1 5 is set to (1 2.0.0.1 6), respectively (1 .0.0.1 3). The upper layer protocol of the data 
packet of FTP is TCP, and either port number of a destination port number and a receive-port 
number has become "20", and port number of one of the two has already become 256 or more 
values. 

[0049] The contact 3 between LANs will process a packet by the receive-packet processing section 
102, if the packet addressed to LAN terminal 15 is received from the LAN terminal 14. Actuation of 
the receive-packet processing section 102 is explained according to drawing 5 . 
[0050] The receive-packet processing section 102 will extract a destination IP address (12.0.0.16) 
and the upper layer protocol type TCP from IP header of a packet, if an IP packet is received (step 
S202) (step S203). Here, since an upper layer protocol type is TCP (step S204, step S206), a 
destination port number and an originating-port number are extracted from a TCP header (step 
S208), and it performs "refer to the routing table in the case of TCP shown in drawing 8 " (step 
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S210). At this time, one port number of the destination port numbers and receive-port numbers 
which were extracted at step S208 is "20" which shows FTP, and port number of one of the two has 
already become 256 or more values. 

[0051] Refer to the 1st line of the routing table 101 of drawing 1 first for reference of drawing 8 
(step S502). At this time, the network address of the destination IP address (12.0.0.16) extracted at 
step S203 is "12", and is included in the destination IP address (12.0.0.0) of the 1st line (step S504). 
Moreover, since the upper layer protocol of the 1st line is TCP (step S505), it compares with the 
destination port number and originating-port number which were extracted at step S208, the 
destination port number of TCP/UDP of the 1st line, or originating-port number 101c (step S507). 
Here, since not both the port numbers of a receive port and an originating port are "23" which 
shows Telnet, they progress to step S509. And since the 1st line is not a line of the last of routing 
table, the 2nd line is referred to next (step S503). 

[0052] Step S504, step S505, and step S507 are performed like [ reference of the 2nd line ] the 1st 
line. At step S507, one value of the destination port numbers and originating-port numbers which 
were extracted at step S208 is "20", and it is in agreement with the destination port number of 
TCP/UDP of the 2nd line, or originating-port number 101c. For this reason, the Next Hop address 
(7.0.0.9) and the output interface (interface 5) of the 2nd line are extracted, and let a reference 
result be "an applicable ****" (step (S508).). 

[0053] It becomes drawing 5 with "an applicable again the result of refer to [ of return and 

drawing 8 ] the routing table (step S210) (step S21 1). For this reason, Next extracted at step S508 
The sending-out place of a packet is determined from the Hop address (7.0.0.9) and an output 
interface (interface 5) (step S213). And the packet which received at step S202 is transmitted to the 
interface 9 of the contact 10 between LANs through a network 7 from an interface 5 (step S214). 
[0054] In addition, in this example, although the circuit of a suitable transmission speed is chosen 
according to the classification of the protocol of the upper layer, the criteria of selection are not 
limited to transmission speed. For example, dependability, such as a toll of a circuit and quality of a 
circuit, etc. may be chosen according to the classification of a protocol. Also in this case, what is 
necessary is just to match on a table the classification of a protocol, and the interface connected to 
that circuit 

[0055] That is, in this invention, in case a packet is processed, according to the classification of the 
protocol of the upper layer seen from the transport layer, i.e., the classification of application, the 
sending-out place is chosen by recognizing the class of upper layer of a packet, and the port number 
of the upper layer. The communication link of a batch transfer mold like FTP improves a users 
operability by passing along the cheap path of cost, even if line speed is slow by the communication 
link of an online mold like Telnet passing along the path in which line speed is quick, by this, and 
circuit cost can be reduced. 

[0056] Moreover, when the network connected to the contact between LANs is changed (for 
example, when transmission speed is changed), it cannot be overemphasized by changing the 
contents of routing table that actuation is continuable corresponding to the modification. 
[0057] Although the above explanation described the case where a network was LAN, it is clear that 
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this invention is applicable in the case of networks other than this. 
[0058] 

[Effect of the Invention] As explained above, by preparing the table beforehand, choosing a suitable 
circuit according to the description of the protocol of the packet which received, and sending out 
the packet, this invention improves a user s operability and is effective in circuit cost being reducible. 



[Translation done.] 
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